Purpose The EQ-5D-Y-3L is a generic health-related quality of life (HRQoL) measure developed for youth from 8 years old. The aim of this study is to present population health status, based on the EQ-5D-Y-
Introduction
Each child has the right to the highest achievable health as well as to access to health care, treatment and rehabilitation [1] . Measuring health status in all ages is important when describing and monitoring health in a population and when evaluating treatment effects and conducting economic evaluation in health care [2] [3] [4] .
Many health care systems emphasize that health should be measured from the perspective of the patient as a complement to clinical measures [5] . This can be achieved by the use of patient-reported outcome measures (PROMs), which are standardized instruments established to capture the patient's health from the patient's own point of view [5, 6] . Several PROMs, which include measure of healthrelated quality of life (HRQoL), targeting children and adolescents have been developed [2, 4, 7] . HRQoL is a multidimensional description of health and includes physical, psychological, social and emotional dimensions that are influenced by changes in health status and important for a person's overall well-being [8] . HRQoL can be measured with generic or condition-specific instruments [3] .
Using self-reported PROMs in children and adolescents entails several methodological challenges, like the child's development stage, general cognitive competence and understanding of the concepts of health and illness [7, 9, 10] . Proxy measures, where e.g. parents or health care personnel are asked to report the child's health on behalf of the child have been used as an alternative to children self-reporting their own health [4, 7] . However, since the concept of HRQoL refers to the individual's own perception of health status, it is desirable to derive information directly from the individual of interest [10, 11] . It has been observed that children from the age of eight can self-report their health in a meaningful way and for children from 12 years old, self-report is preferred [9, 12] . Nevertheless, each child's pace of development is unique and a clear age cut-off from when children are able to self-report their health is not possible to state [12] .
Collecting HRQoL data from the general population of children and adolescents makes it possible to monitor population health status over time and identify groups within the general population with greater risk of poor health [13] . Furthermore, it enables comparisons of health status of the general population with specific patient groups [13] [14] [15] . Population data describe health among the general population, commonly by sex, age and socioeconomic status. Population data, also referred to as population norms or population reference data [13] , are usually collected through general population health surveys [16] . The adult version of the EQ-5D has been used to measure health status in many countries and regions and population data have been established based on the instrument [13, 17, 18] . There are health surveys targeting children and adolescents, but those usually do not include self-reported HRQoL instruments.
The EQ-5D-Y-3L is a generic HRQoL instrument developed by modifying the language and layout of the adult version EQ-5D-3L to make the instrument suitable for children from 8 years old [19, 20] . The EQ-5D-Y-3L is translated to over 40 languages and offers a range of modes of administration, such as self-completion paper and pencil version and versions for tablets and smartphones [21] . The EQ-5D-Y-3L has been tested in terms of feasibility, validity and reliability in general populations of children and adolescents [22, 23] . In clinical studies, the EQ-5D-Y-3L has been validated for a number of health conditions among children and adolescents, such as cystic fibrosis, functional disabilities, asthma and among acutely ill children [24] [25] [26] [27] . Population health status among children aged between 7 and 12 years old has been investigated with the EQ-5D-Y-3L instrument [23, 28, 29] .
To the best of our knowledge, no population data exist for the general population of adolescents based on the EQ-5D-Y-3L instrument. The aim of this study is to present population health status, based on the EQ-5D-Y-3L, among adolescents in Sweden, by sex, age, self-reported comorbidity and parents' occupational status.
Methods

Study design
Data were obtained from the general population survey Life & Health-young people conducted in year 2014 among Swedish adolescents in Örebro County. The self-administered paper and pencil survey was distributed to all adolescents in grade seven and nine in compulsory school, and in the second year of upper secondary school. The purpose of the survey was to investigate adolescents living conditions, health-related behaviours and health, results from the survey are described elsewhere [30] . The survey was distributed in two versions, one to adolescents in grade seven and one to adolescents in grade nine and in the second year of upper secondary school. Whereas a majority of questions were common between surveys, questions regarding e.g. sexual behaviours and illicit drugs were only asked to adolescents in school year nine and in the second year of upper secondary school.
Teachers or principals at each school informed the pupils about the survey and invited them to answer the survey anonymously in the classroom during school hours. Teachers informed that participation was voluntary that they could withdraw from participation, and that collected data could not be traced to the individual. In the survey, there was written information regarding participation. After completion, participants were asked to put the survey in an envelope and seal it. Prior to the data collection, parents/guardians were informed about the purpose of the survey that participation was voluntary and that they could withdraw their adolescent from participation. Ethical approval was granted by the Regional Ethical Review Board in Uppsala, Sweden (Dnr: 2013/459).
Measures
The survey consisted of 62 questions for adolescents in school year seven, and 86 questions for adolescents in school year nine and in the second year of upper secondary school. The survey covered questions regarding health, healthrelated behaviours and living conditions, e.g. questions on socio-demographics, self-rated health (SRH), parents' occupational status, self-reported disease and functional impairment. In year 2014, the survey included, for the first time, the Swedish version of the EQ-5D-Y-3L instrument.
EQ-5D-Y-3L
The EQ-5D-Y-3L consists of a descriptive system with five dimensions and a visual analogue scale (VAS), where the respondent is asked to self-report his or her health status today [19, 20] . EQ-5D-Y-3L consists of the following dimensions: 'mobility', 'looking after myself', 'doing usual activities', 'having pain or discomfort' and 'feeling worried, sad or unhappy'. Each dimension has three severity levels: 'no' problems, 'some' problems and 'a lot of' problems. A total of 243 (3 5 ) unique health profiles can be derived from the dimensions in combination with the severity levels. For the VAS, the respondent is asked to rate their overall health status between 100 (the best health you can imagine) and 0 (the worst health you can imagine) [19] .
Self-rated health
SRH is a single question frequently used in surveys to assess respondent's self-reported health [31, 32] . The SRH question was phrased 'How is your overall health?' The response options were as follows: 'very good, good, neither good nor bad, bad, very bad'.
Parents' occupational status
In the absence of information on the socio-economic status of parents, parents' occupational status was used as a proxy. Parents' occupational status was assessed by a multiple-choice question regarding the respondent's father's and mother's occupational status. Socio-economic status based on adolescents' reports of parents' occupational status has been used earlier [33] . In this survey, the questions were framed 'What does your father and mother do?' The response options were as follows: 'working, on sick leave/ disability pension, unemployed, studying, on parental leave, other, do not know'. Respondents who chose more than one response option or who did not answer the questions were excluded (n = 1520). Father's and mother's occupational status were combined into parents' occupational status (both parents working vs. one or both parents being unemployed).
Self-reported disease
Self-reported disease was assessed by the multiple-choice question 'Do you have any of the following diseases? Asthma, allergic eyes or nasal symptoms, food allergy, nickel allergy, eczema, other skin disease, diabetes, or/and epilepsy?' The answers were dichotomized into yes (mild and severe disease) and no (not having the disease) in the analysis.
Self-reported functional impairment
Self-reported functional impairment was assessed by the multiple-choice question 'Do you have any of the following functional impairments? Hearing loss, vision loss, physical impairment, reading-and writing disabilities or dyslexia, Attention Deficit Hyperactivity Disorder (ADHD) (Asperger, Tourette or similar) or/and other functional impairment?' The answers were dichotomized into yes (mild and severe functional impairment) and no (not having the functional impairment) in the analysis.
Body mass index
Body mass index (BMI) was calculated from self-reported height and weight of the individual. BMI was calculated by dividing body weight in kilograms by height in meters squared (kg/m 2 ) for each respondent. Cut-off points were for underweight < 18.5, normal weight ≥ 18.5 < 25, overweight ≥ 25 < 30 and obesity ≥ 30 [34] .
Mental distress
Mental distress was assessed by two questions 'During the past 3 months, how often have you felt stressed?' and 'During the past 3 months, how often have you felt depressed?' The response options were as follows: 'never, rarely, sometimes, often, always'. The answers were dichotomized into yes (always or often) and no (never, rarely or sometimes) in the descriptive analysis.
Data analyses
Inclusion criterion was being aged 13-18 years at the end of year 2014 i.e. born between the year 1996 and 2001. Respondents who did not provide an answer about sex or age were excluded. Regarding the EQ-5D-Y-3L, a complete case analysis was chosen; hence, respondents with missing values on any of the dimensions were deleted. The complete cases analysis is recommended when the proportion of missing values is small, around < 5% [35] .
The sample was divided into three age groups: 13-14 years, 15-16 years and 17-18 years. Calculation of the proportion of adolescents reporting 'no', 'some' and 'a lot of' problems in each EQ-5D-Y-3L dimension was assessed by sex, age group, parents' occupational status, disease, functional impairment, mental distress, SRH and BMI. To test for statistical significant differences between groups in proportion of reported problems, the Chi-square test or the Fisher's Exact test was used. Prior to the significance test, the severity levels 'some' problems and 'a lot of' problems were combined into 'any' problems. The Mann-Whitney U test was used to test for statistical significant differences in mean VAS scores between groups [36] . Multiple logistic regression analysis was used to investigate associations between reported problems in the EQ-5D-Y-3L dimensions and respondent's sex, age and parent's occupational status. The results are presented as odds ratio (OR). Multiple linear regression was used to investigate the association between mean VAS score and sex, age group, parents' occupational status, disease, functional impairment, mental distress and BMI. A 5% significance level was used and analyses were performed in SPSS 23 [37] .
Results
Response rate
In total, 7399 pupils answered the survey and the response rate was 79.7%. Respondents with missing or ambiguous answers for sex (1.6%), age (0.9%) and not fulfilling the inclusion criteria of age were excluded, which resulted in 6805 respondents. Those with missing answers on one or more (n = 231, 3.4%) of the EQ-5D-Y-3L dimensions ('mobility' 0.9%; 'looking after myself' 1.4%; 'doing usual activities' 1.4%; 'having pain or discomfort' 1.7%; 'feeling worried, sad or unhappy' 1.8%) were excluded. The final sample for analysis consists of 6574 participants. In the final sample, 106 (1.6%) participants had a missing VAS score.
Characteristics of study participants
The mean age was 15.9 years and boys comprised half of the sample. A majority of the participants reported that both their parents were working (73.1%). The most commonly self-reported disease and functional impairment were allergic eyes or nasal symptoms (21.5%), and reading-and writing disabilities or dyslexia (7.3%). Among the respondents, 31.8% reported often or always felt stressed, and 14.0% reported often or always felt depressed, during the past 3 months (Table 1) .
Health profiles
There were in total 94 unique health profiles in the sample. Most frequently reported (44.9%) was the health profile 11111 (i.e. no problems in any of the EQ-5D-Y-3L dimensions). The health profile 33333 (i.e. a lot of problems in all dimensions) was reported by two respondents (Online Appendix Table 1 ).
EQ-5D-Y-3L by sex and age group
In total, most problems were reported in the dimensions 'having pain or discomfort' and 'feeling worried, sad or unhappy'. Differences in proportion of reported problems between boys and girls were found, girls reported more problems in the dimensions 'doing usual activities', 'having pain or discomfort' and 'feeling worried, sad or unhappy'. Highest proportion of reported problems for girls was in the mood dimension and for boys with pain and discomfort. Girls reported lower mean VAS score (71.8) than did boys (78.9) ( Table 2 ).
The youngest age group, 13-14 years, were those who reported most problems in the 'mobility' dimension. Respondents aged 15-16 years reported most problems in the dimensions 'doing usual activities', 'having pain or discomfort' and 'feeling worried, sad or unhappy', compared to the other age groups. The youngest age group, 13-14 years, reported the highest mean VAS score (78.0), compared to the older age groups (Table 2) .
Girls in all age groups reported most problems in the mood dimension while boys, in all age groups, reported most problems with pain/discomfort. In the youngest age group, 13-14 years, girls reported more problems than boys did with pain/discomfort and in the mood dimension. In the age groups 15-16 years and 17-18 years, girls reported more problems than boys in the dimensions 'doing usual activities', 'having pain or discomfort' and 'feeling worried, sad or unhappy'. Girls in all age groups reported lower mean VAS scores than boys, in particular in the age group 15-16 years (69.6) ( Table 2) .
EQ-5D-Y-3L by parents' occupational status
Respondents with one or both parents being unemployed compared to those with both parents working, reported more problems with usual activities, pain/discomfort and in the mood dimension. Respondents with one or both parents being unemployed reported lower mean VAS score (Table 3) .
EQ-5D-Y-3L by self-reported disease, functional impairment and mental distress
Respondents with asthma, allergic eyes/nasal symptoms, food allergy, nickel allergy and skin disease reported more problems in all EQ-5D-Y-3L dimensions except in the dimension 'looking after myself', and lower mean VAS score, than those not reporting that specific disease. No differences in reported problems were found for respondents with diabetes compared to those not reporting diabetes. Respondents with epilepsy had most problems across all dimensions, except for the mood dimension, and had the lowest mean VAS score (65.4) ( Table 4) .
Respondents with impairment reported more problems across all EQ-5D-Y-3L dimensions and lower mean VAS score than those not reporting that specific impairment. Among respondents with a physical impairment, 82.0% had problems with pain/discomfort; further, this group reported most problems across all dimensions, except the mood dimension, and the lowest mean VAS score (62.0) ( Table 4) .
Respondents, who often or always felt stressed or depressed during the past 3 months, reported more problems in all EQ-5D-Y-3L dimensions except in the dimensions 'looking after myself', and lower VAS score compared to those reported mental distress never, rarely or sometimes. Among those reporting always felt depressed, 90.7% had problems in the mood dimension (Table 4) . Table 2 Distribution (%, n) of reported problems in the EQ-5D-Y-3L dimensions, VAS mean value (SD) and VAS median, by age group and sex Girls n = 3250 
EQ-5D-Y-3L by self-rated health
There was a gradient in reported problems in the EQ-5D-Y-3L dimensions from 'very good' to 'very bad' SRH (Online Appendix Fig. 1 ). Respondents who answered 'very bad' to the SRH question reported the lowest mean VAS score (Online Appendix Fig. 2 ).
EQ-5D-Y-3L by body mass index
Adolescents who had a BMI ≥ 30 and thus classified as obese, reported most problems across all EQ-5D-Y-3L dimensions. Among respondents classified as obese, the highest proportion of reported problems were with pain/ discomfort and in the mood dimension. Respondents classified as obese also reported the lowest mean VAS score (66.9) (Online Appendix Table 2 ).
Regression analyses
Controlling for age and parents' occupational status, girls were more likely than boys to report 'some' or 'a lot' problems in the dimensions 'doing usual activities', 'having pain or discomfort' and 'feeling worried, sad or unhappy' (Table 5 ). For girls compared to boys, the highest odds (OR 3.44) of reporting any problems was found for the mood dimension. Regarding age, adolescents in the age group 15-16 years were more likely to have problems in the mood dimension and less likely to report problems in the 'mobility' dimension, compared to the youngest age group. Controlling for age and sex, adolescents with one or both parents being unemployed were more likely to report problems with usual activities, pain/discomfort and in the mood dimension ( Table 5) . Variation of VAS score by sex, age, self-reported disease, functional impairment, mental distress, parents' occupational status and BMI is shown in Table 6 . Girls reported lower VAS score than boys and the older age groups (15-16 years and 17-18 years) reported lower VAS score than those 13-14 years old (Model 1). Controlling for sex and age, adolescents with one or both parents being unemployed reported lower VAS score (Model 2). After controlling for sex and age, adolescents with underweight, overweight and obesity, had lower VAS score compared to those with normal weight (Model 3). These differences remained when also controlling for parents' occupational Table 4 Distribution (%, n) of reported problems in the EQ-5D-Y-3L dimensions, VAS mean value (SD) and VAS median, by self-reported disease, functional impairment and mental distress EQ-5D-Y-3L dimensions Self-reported disease Self-reported functional impairment Often or always depressed
Mobility (walking about) problems Bold-statistical significant more problems reported by those with the comorbidity compared to those without that particular comorbidity (some and a lot of problems were collapsed into any problems when testing for significant differences) status (Model 4). After controlling for sex and age, adolescents who self-reported other skin disease, diabetes, epilepsy, reading or writing disabilities or dyslexia, hearing loss, ADHD, physical impairment, stress or depression, reported lower VAS score compared to those not having the disease or the functional impairment, or never feeling stressed or depressed (Model 5). When also controlling for parents' occupational status, the association with VAS score remained for all diseases, functional impairments and mental distress, except for respondents with diabetes (Model 6). The highest association with VAS score was found for adolescents who reported feeling depressed "always" for the past 3 months (28.6), controlling for all other factors (Model 7).
Discussion
This is the first study presenting population health status, based on the EQ-5D-Y-3L, among adolescents in Sweden, by sex, age, self-reported comorbidity and parents' occupational status. The study shows how adolescents in a general population report their subjective HRQoL and how factors such as disease, functional impairment, and mental distress associate with HRQoL. The study identifies girls compared to boys, older age groups compared to younger and those with one or both parents being unemployed, having reduced HRQoL, measured with the EQ-5D-Y-3L. The fact that girls reported worse health status than did boys has not been found in earlier studies using the EQ-5D-Y-3L [23, 25, 26] . Although, in studies among adults, using the EQ-5D-3L, women commonly report worse health status than men [14, 17] . In the present study, the observed differences in reported problems in the dimensions and in VAS score between boys and girls, remained significant even after controlling for other factors. The high prevalence of reported problems among girls in the mood dimension is alarming and a cause for concern. Especially noticeable in the age group 15-16 years, where nearly 10% reported 'a lot of' problems in the mood dimension. A similar finding, with a relatively high prevalence of reported problems in the mood dimension, has been seen among young women in Sweden [17] . This is also in line with previous results among adolescents, where girls have been reporting worse subjective health than boys [38] .
Despite that the present study was conducted among a general population of adolescents, more than half of all respondents reported problems in at least one of the EQ-5D-Y-3L dimensions which was higher than observed earlier [29] . The age range of participants in our study could explain these findings, as it is recognized that adolescents go through several life-challenging changes e.g. increased social pressure from peers and detaching from parents, which can affect HRQoL [39] . Differences in both directions, regarding Table 5 ORs (95% confidence intervals) for reporting some or a lot of problems on the EQ-5D-Y-3L dimensions controlled for sex, age and parents' occupational status Some and a lot of problems were collapsed into any problems Bold: statistically significant < 0.05
Mobility (walking about) HRQoL measured with the EQ-5D-Y-3L instrument between younger ages have been observed [23, 26] but more studies are needed to investigate differences in HRQoL between early and late adolescence. In line with the findings from the present study, adolescents have reported lower HRQoL than children, using another instrument [40] . It is of importance to stress potential differences in HRQoL between late and early adolescence, when comparing health of specific patient groups with general population data. The positive association between health and socio-economic status is well known [41] . Children's health status have shown to be positively associated with household income and the association even more distinct as children grow older into adolescence [42] . How to measure socioeconomic status among children and adolescents has been discussed, previously parents' occupation, income level and educational level have been used as indicators [28, 29] . In the present study, parents' occupational status reported by the adolescent was used as a proxy for socio-economic status. Adolescents with one or both parents unemployed reported worse health status. This is in line with previous studies, where children from families with the lowest household income showed the lowest VAS index scores, and children with parents with the lowest educational level reported more problems in the EQ-5D-Y-3L dimensions [28, 29] . If adolescents are able to report their parents' occupational status in a reliable matter can be discussed and might be a limitation of our study. However, good agreement between adolescents' reports and parents' self-reports regarding parents occupational status has been showed earlier [33] .
Our study shows that self-reported disease, functional impairment and mental distress have a negative association with the prevalence of reported problems in the EQ-5D-Y-3L dimensions. Children and adolescents with health conditions or functional disability have also reported more problems in the dimensions and lower VAS score compared to those with no illness or functional disability [23] . Children and adolescents with a functional disability have also reported more problems compared to a general population sample [25] . Furthermore, in line with the findings from our study, children and adolescents with overweight or obesity have earlier reported more problems in all the dimensions and lower mean VAS score [23] .
The overall results from the survey Life & Health-young people are continuously used as a basis for decisions and priorities within the county, as well as for support for school health promotion [30] . To distribute the survey during school hours was successful as it resulted in a high response rate. This was the first year of including the EQ-5D-Y-3L instrument in the survey, and feasibility was indicated by few missing or ambiguous answers across all dimensions and for the VAS. Feasibility of the EQ-5D-Y-3L has been investigated in a similar way in previous studies [22, 23, 26, 29] . Two adolescents reported 'a lot of' problems in all the EQ-5D-Y-3L dimensions. As the survey was distributed during school hours, it could be questioned whether adolescents with these amount of problems are able to attend school; however, these adolescents also answered very bad to the SRH question.
For the use of HRQoL instruments in economic assessments, there is a need to obtain a value attached to each health state to create a value set [43] . In the long term, it is essential to develop a value set for the EQ-5D-Y-3L to make it possible to use the instrument in economic evaluation of health care. Hence, as for today, there is no available value set for the EQ-5D-Y-3L [22] , and it is not recommended to use the value set for the adult version for the EQ-5D-Y-3L [44] . Studies, where adults have valued health states for children and adolescents based on the EQ-5D-Y-3L [45] and where adolescents have valued health states themselves based on other HRQoL measures [46] , have been conducted. However, further studies to investigate how potential valuation methods works when used among children and adolescents are warranted.
Conclusions
The EQ-5D-Y-3L instrument is able to detect lower selfreported HRQoL among certain groups in the general population of adolescents. The results clearly show that sex, age and parents' occupational status are associated with health status. Furthermore, adolescents who self-report disease, functional impairment and mental distress report worse health status. When planning health interventions for adolescents, these findings can be used as guidance for prioritization, as all children and adolescents have the right to the highest achievable health.
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